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CLAIMS 

What is claimed is: 

1 . An isolated nucleic acid sequence encoding a polypeptide with isoflavone 
synthase activity having the amino acid sequence set forth in SEQ ID NO: 66 wherein 



5 


Xaai a is Phe or Leu 




Xaai 6 is Ser or Leu 
i %j 




Xaa-n is Ser or Thr 




Xaao5 is He or Lys 




Xaa39 is Lys or Arg 


10 


Xaa4g is Pro or Leu 




Xaa^Q is Pro or Leu 




Xaa73 is Leu or His 




Xaa74 is Ser or Tyr 




Xaa95 is Ala or Thr 


15 


Xaagg is Asn or His 




XaaiQ2 i s Asn or Ser 




Xaaj jo is He, Val, or Thr 




Xaa] ]2 is Arg or His 




Xaa] 17 is Asn or Ser 


20 


Xaaj i g is Ser or Leu 




Xaaj2i is Met or Arg 




Xaa 122 * s Ala or Val 




Xaa 124 is Phe or He 




Xaa 129 is Lys or Arg 


25 


Xaa j 47 is Lys or Glu 




Xaaj59 is Leu or Phe 




Xaa^2 is Ala or Val 




Xaai^ is Ser or Gly 




Xaa i7o is Gin or Arg 


30 


Xaa i nc \<i Val or Leu 




Xaa 183 is Ala or Thr 




Xaai87 is Thr or He 




Xaa^i is Met or Val 




Xaa 2 o9 is Phe or Tyr 


35 


Xaa 2 i9 is Arg or Trp 




Xaa223 is Tyr or His 




Xaa 2 53 is Gly or Glu 




Xaa 2 59 is Lys or Glu 
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is Val or Asp 
is Val, Asp, or He 
is Ala or Val 
is Phe or Leu 
is Thr or Met 
is Glu or Asp 
is Thr, or He 
is Phe or Leu 
is Thr or lie 
is Val or Glu 
is Val or Ala 
is Arg or Lys 
is Gin or Glu 
is Val or Ala 
is Arg or He 
is Thr or He 
is Glu or Gly 
is Tyr, His, or Cys 
is He or Thr 
is Val or He 
is Leu or Pro 
is Arg or Lys 
is Ser or Pro 
is Ser or Phe 
is Glu or Gly 
is Gly or Arg 
is Pro or Leu 
is Gin or Arg 
is Arg or Gly 
is Asn, Ser, or lie 
is Met or Thr, and 
is Asp or Gly. 

An isolated polypeptide sequence of SEQ ID NO: 66 wherein 
Xaa 10 is Rhe or Leu 
Xaa t 6 is S^r or Leu 
Xaa23 is 

Xaa 2 5 is Hew Lys 
Xaa 39 is Lys or Arg 



Xaa 263 

Xaa 2 64 
Xaa 268 
Xaa 2 7 2 
Xaa 285 
Xaa 293 
Xaa 294 

Xaa 30 i 
Xaa 306 

Xaa 3 j J 

Xaa 3 j 2 

Xaa 325 

Xaa 328 

Xaa 334 

Xaa 342 

Xaa 377 

Xaa 381 

Xaa 385 

Xaa 387 

Xaa 393 

Xaa 3 94 

Xaa 402 

Xaa 404 

Xaa 4 i 3 

Xaa 422 

Xaa 428 

Xaa 429 

Xaa 43 5 

Xaa 447 

Xaa 4 5 3 

Xaa 459 

Xaa 485 
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Xaa 48 

Xaa5Q 

Xaa73 

Xaa^4 

Xaa95 

Xaag 6 

Xaa l02 

Xaa 110 

Xaa| 12 

Xaaj ]7 

Xaa 118 

Xaa^i 

Xaa I2 2 

Xaaj24 

Xaaj29 
Xaaj47 
Xaai59 
Xaa 162 
Xaa 166 
Xaa 170 
Xaai75 
Xaa 183 
Xaa 187 



Xaa^i 

Xaa 20 9 
Xaa 2 i9 
Xaa 223 
Xaa 253 
Xaa 259 
Xaa 263 
Xaa 264 

Xa &268 
Xaa 272 

Xaa 285 

Xaa 2 93 

Xaa 294 

Xaa 301 

Xaa 306 



s Pro or Leu 
Pro or Leu 
Leu or His 
ier or Tyr 
la or Thr 
in or His 
Isn or Ser 
s 114, Val, or Thr 

or His 
s AsA or Ser 
s Ser pr leu 
is Met pr Arg 
s Ala A- Val 
s Phe or He 
is Lys on Arg 
s Lys oriGlu 
is Leu orlPhe 
s Ala or 
s Ser or 
s Gin or 
s Val or 
:s Ala or 
s Thr or ll\ 
s Met or 
Phe or 
Arg - 

Tyr 6v His\ 
GlWor Glu\ 
Lyior Gk 
Val or Asp 
Val, Asp, oijlle 
Ala or Val 
Phe or Leu 
Thr or Met 
Glu or Asp 
Thr, or He 
Phe or Leu 
Thr or He 
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10 



2©^ 



25 



30 



35 



Xaa 3 \i i is Val or Glu 
Xaa 3 to is Val or Ala 
Xaa 32 \ is Arg or Lys 
Xaa 32 g Vs Gin or Glu 
Xaa 334 k Val or Ala 
Xaa 34 2 ik Arg or He 
Xaa 377 isVThr or He 
Xaa 381 is Glu or Gly 
Xaa 385 is Tiyr, His, or Cys 
Xaa 387 is He or Thr 
Xaa 393 is Vil or lie 
Xaa 394 is Lea or Pro 
Xaa 40 2 is Araor Lys 
Xaa 40 4 is Ser tor Pro 
Xaa 4I3 is Ser Or Phe 
Xaa 42 2 is Glu 
Xaa 42 g is Gl^o^Arg 
Xaa 42 9 is Pr(j 
Xaa 435 is Gin or Krg 
Xaa 447 is Arg or (Sly 
Xaa 453 is Asn, Ser\ or He 
Xaa 45 9 is Met or Tftr, and 
Xaa 4 g5 is Asp or Gly. 

3. An isolated nucleic acid sequence encoding a polypeptide with isoflavone 
synthase activity. 

4. An isolated nucleic acid sequence encoding a polypeptide with isoflavone 
synthase activity wherein the nucleic acid sequence is not the nucleic acid sequence set forth 
in SEQ ID NO:9. 

5. The isolated nucleic acid sequence of Claim 1 at least 85% identical to the 
nucleic acid set forth in SEQ ID NO:l. 

6. The isolated nucleic acid equence of Claim 1 at least 90% identical to the 
nucleic acid set forth in SEQ ID NO: 1 . 

7. The isolated nucleic acid sequence of Claim 1 wherein the nucleic acid 
hybridizes to the nucleic acid set forth in SEQ ID NO: 1 

8. The isolated nucleic acid sequence of Claim 1 wherein the encoded polypeptide 
comprises an amino acid sequence that is at least 95% identical to the amino acid sequence 
set forth in SEQ ID NO:2. 
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9. The isolated nucleic acid sequence of Claim 1 selected from the group 
consisting of SEQ ID NOs:l, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 47, 54, 56, 58, 
and 60. 

10. The isolated nucleic acid sequence of Claim 1 encoding the amino acid 
sequence set forth in a member selected from the group consisting of SEQ ID NOs:2. 10. 16. 
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 48, 55, 57, 59, 61, and 66. 

11. A chimeric sequence comprising the nucleic acid sequence of Claim 1 operably 
linked to suitable regulatory sequences. 

12. A transformed host cell comprising the chimeric sequence of Claim 1 1 . 

13. The transformed host cell of Claim 12 further comprising a second chimeric 
sequence comprising a nucleic acid sequence encoding a polypeptide that regulates 
expression of at least one enzyme of the phenylpropanoid pathway. 

^ 14 - The transformed host cell of Claim 1 3 wherein the second chimeric sequence 

m comprises a chimera containing the maize R region between the region encoding the CI 
tf5 DNA binding domain and the CI activation domain. 

Uj 15. The transformed host cell of Claim 12 wherein the host cell is a eukaryotic cell. 

C3 16. The eukaryotic cell of Claim 1 3 wherein the cell is a yeast cell. 

1~ 1 7 - The eukaryotic cell of Claim 1 5 wherein the cell is a plant cell. 

Q 18. The plant cell of Claim 1 7 wherein the cell is a soybean cell. 

Ip 19. The plant cell of Claim 1 7 wherein the cell is a corn cell. 

yS 20. A plant Comprising in its genome the chimeric sequence of Claim 1 1 . 

p 21. The planftof Claim 20 further comprising in its genome a second chimeric 

sequence comprising a Wleic acid sequence encoding a polypeptide that regulates 

expression of at least ongtenzyme of the phenylpropanoid pathway. 
25 22. The plant /ofXjlaim^O wherein the plant is a soybean plant. 

23. The plantjofffitefm 20 wherein the plant is a corn plant. 

24. A seed from tHb plant of Claim 20. 

25. A seed from tha plant of Claim 2 1 . 

26. A method of altering the level of expression of isoflavone synthase in a host 
30 cell comprising: 

(a) transforming a host cell with the chimeric sequence of Claim 1 1 ; 

(b) optionally transforming the host cell with a second chimeric sequence 
comprising a nucleic acid sequence encoding a polypeptide that 
regulates expression of at least one enzyme of the phenylpropanoid 

35 pathway; and 

(c) growing the transformed host cell produced in step (a) or step (b) under 
conditions that are suitable for expression of the chimeric sequence 
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wherein expression of the chimeric sequences result in production of altered levels of 
isoflavone synthase in the transformed host cell. 

27. A method of increasing the amount of an isoflavonoid in a host cell 
comprising: 

(a) transforming a host cell with the chimeric sequence of Claim 1 1 : 

(b) optionally transforming the host cell with a second chimeric sequence 
composing a nucleic acid sequence encoding a polypeptide that 
regulates expression of at least one enzyme of the phenylpropanoid 
pathway: and 

(c) growing^^ansformed host cell produced in step (a) or step (b) under 
conditfon^at^re suitable for expression of the chimeric sequence 

wherein expression of the chimeric sequences results in production of an amount of an 
isoflavonoid in the transformed Hbst cell that is greater than the amount of the isoflavonoid 
that is produced in a cell that is no\ transformed with the chimeric sequence of Claim 1 1 . 

28. The method of Claim 26 wherein the isoflavonoid is selected from the group 
consisting of genestein and daidzein. 

29. The method of Claim 26 or Claim 27 wherein the host cell is a eukaryotic cell. 

30. The method of Claim 26 or Claim 27 wherein the eukaryotic cell is a yeast cell. 

3 1 . The method of Claim 26 or Claim 27 wherein the eukaryotic cell is a plant cell. 

32. The method of Claim 3 1 wherein the plant cell is a soybean cell. 

33. The method of Claim 3 1 wherein the plant cell is a corn cell. 

34. A method of producing a plant with increased isoflavonoid content comprising 

(a) transforming a plant cell with the chimeric sequence of Claim 1 1 ; 

(b) optionally trknsforming the plant cell with a second chimeric sequence 
comprising a Wleic acid sequence encoding a polypeptide that 
regulates expression of at least one enzyme of the phenylpropanoid 
pathway; and 

(c) growing the transformed plant cell under conditions that promote the 
regeneration of a ^hole plant from the transformed cell 

wherein the transformed plant regenerated from the transformed cell produces an amount of 
an isoflavonoid that is greater than the an&mii^^ isoflavonoid that is produced in a plant 
that is regenerated from a plant cell th^t is Apt transformed with the chimeric sequence of 
Claim 11. 

35. The method of Claim 34 Wherp4 the^plant is a soybean plant. 

36. The method of Claim 34 whereinvthe plant is a corn plant. 

37. The transgenic plant produced by \he method of Claim 34. 

38. The transgenic plant of Claim 37 vOflierein the plant is a soybean plant. 

39. The transgenic plant of Claim 37 wherein the plant is a corn plant. 
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40. A seed from the plant of Claim 37. 

41 . A methodtof obtaining a nucleic acid sequence encoding all or a substantial 
portion of the amino acid sequence encoding a plant isoflavone synthase comprising 

(a) probW a cDNA or genomic library with the nucleic acid sequence of 
. 5 ClairAl: 

(b) identifying a DNA clone that hybridizes with the nucleic acid sequence 
ofClaiAl; 

(c) isolatinguhe DNA clone identified in step (b); 

(d) sequencing the cDNA or genomic sequence that comprises the clone 
10 isolated imstep (c); and 

(e) demonstrating the functional expression of isoflavone synthase 

^ mediated by the cDNA or genomic sequence sequenced in step (d) 

^ wherein the sequenced nucleic adid sequence encodes all or a substantial portion of the 
m. amino acid sequence encoding a fclant isoflavone biosynthetic enzyme. 
Kj 42. A method of obtaining a nucleic acid sequence encoding all or a substantial 

Ln portion of an amino acid sequence\encoding a plant isoflavone synthase comprising: 

(a) synthesizing ah oligonucleotide primer corresponding to a portion of 
^ the sequence sit forth in a member of selected from the group 

Q consisting ofSEQ ID NOs: 1,9, 15, 17, 19,21,23,25,27,29,31,33, 

M 35, 37, 39, 47, 3U, 56, 58, and 60; 

01 ( b ) amplifying a cDNA insert present in a cloning vector using the 

U oligonucleotufe fkin^r of step (a) and a primer representing sequences 

of the cloning vector to produce an amplified nucleic acid sequence; 

and 

25 ( c ) demonstrat&ig^e junctional expression of isoflavone synthase 

mediated by the amplified nucleic acid sequence produced in step (b) 
wherein the amplified nucleic acid sequfence encodes all or a substantial portion of an amino 
acid sequence encoding a plant isoflavoile synthase. 

43. The method of Claim 42 bherin the oligonucleotide primer is selected from 
30 the group consisting of SEQ ID NOs:5, 6\ 7, 8, 1 1, 12, 13, 14, 41, 42, 49, 50, and 51. 

44. The product of the method of Claim 4 1 . 

45. The product of the method of Claim 42. 

46. A method of Altering the level of isoflavonoids in a cell of Claim 12 
comprising exposing said c&Il to a phenylpropanoid pathway altering agent. 

35 47 - The method onOSIrfr 46 wherein said agent is selected from the group 

consisting of a transcriptio/f^ctpr arwl stress. 

48. The method <^fCaihrT7 wherein stress is selected from the group consisting of 
ultraviolet light, temperature, pAssure, and phosphate level. 
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49. The method of (Slaim 47 wherein said transcription factor is a maize C 1 
myb-type transcription factoi/and a myc-type transcription factor R 

50. The method of ^lami-4Twherein said transcription factor is a chimera containg 
the maize R region between the pi DNA binding domain and the CI activation domain. 
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